spacecraft measurements of the cosmic ray energy spectrum, we have calculated the yearly 22 average production of 10 Be in the Earths atmosphere by galactic and solar cosmic rays since 23 1939. During the last six 11-year cycles the average amplitude of these production changes is 24 36%. These predictions are compared with measurements of 10 Be concentration in polar ice 25 cores in both the Northern and Southern hemisphere over the same time period. We find a large 26 scatter between the predicted and measured yearly average data sets and a low cross correlation 27 ~0.30. Also the normalized regression line slope between 10 Be production changes and 10 Be 28 concentration changes is found to be only 0.4-0.6; much less than the value of 1.0 expected for a 29 simple proportionality between these quantities, as is typically used for historical projections of 30 the relationship between 10 Be concentration and solar activity. The distribution of yearly 31 averages in the 10 Be concentration level in the data from the Dye-3 ice core in Greenland for the 32 time period 1939-1985, contains a "spike" of high concentration one year averages which is not 33 seen in the production calculations. These and other features suggest that galactic cosmic ray 34 intensity changes which affect the production of 10 Be in the Earths atmosphere are not the sole 35 source of the 10 Be concentration changes and confirm the importance of other effects, for
Introduction

40
The study of the 10 Be concentration in polar ice cores has become an important and 41 widely used new tool to probe the history of solar activity and its interaction with the Earth 42 through the solar modulation of cosmic rays (e.g., Beer, et al., 1990 Beer, et al., , 1998 . This solar activity is 43 typically reconstructed by assuming a simple linear relationship between 10 Be concentration in 44 ice cores and the rate of 10 Be production in the atmosphere (e.g., Bard, et 
143
In Figure 3 we show a scatter plot of the yearly 10 Be concentration measurements and the 144 10 Be production. This scatter plot shows more clearly the dichotomy between the "high" and 145 "low" measurements and how they affect the slope of the regression curves obtained by 146 comparing the Dye-3 yearly average ice core data with the production data.
147
Also we note that, in terms of the absolute 10 Be concentration measurements, lower time typical average 11 year variation in 10 Be production which is ~36% in the polar region.
157
Discussion
158
These long term differences between N and S polar 10 Be concentrations are normally 159 ascribed to different snow accumulation rates, R, between Greenland and Antarctica (e.g., Beer, 160 2000). The measured concentration C is then the ratio of the production (flux) F to R., C=F/R.
161
Therefore the observed N-S polar differences are an example of a non-correlation of 10 Be Due to the overall complexity of the relationship between 10 Be production and suggest that "atmospheric" or "local" effects, which may be at least as large as or larger than 229 changes in the input production function, are apparently able to modify the ratio of production to 230 concentration of 10 Be. This result compliments recent climatic studies e.g., Field, Schmidt and 231 Shindall, 2009, and references therein, which suggest climatic effects will produce significant 232 modifications to the production to concentration ratio of 10 Be. Be production is experienced at both the N and S poles. These N-S differences have 254 been noted and explained in terms of differences in snow accumulation rates (e.g., Beer, 2000). 
